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(54) A grommet

(57) A widened tube portion is provided between a
first (11) and a second small-diameter tube portions (12)
provided at the opposite sides of a grommet (10,10")
with respect to longitudinal direction. The first small-di-
ameter tube portion (11) is provided at a front part with
respect to insertion direction into a through hole (9). A
cut-away portion (15) is formed to extend forward from
a rear end surface of the widened tube portion (13) con-
tinuous with the second small-diameter tube portion
(12). The widened tube portion (13) is branched into an
outer tube (13c) and an inner tube (13d) continuous with

FIG. 1

the second small-diameter portion (12). A slanted wall
(16a) and a vertical wall (16b) are formed to project from
the outer circumferential surface (13b-2) of a portion of
the outer tube (13c) located more backward than the
back end of the cut-away portion (15) while being op-
posed to each other, thereby forming a body locking re-
cess (16). A back end position of the cut-away portion
is located more radially inward than the base end of the
slanted wall (16a), and an opening side of the cut-away
portion (15) located radially inwardly of the vertical wall
(16b) has an outer circumferential surface which is
slanted to widened toward an opening end.
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Description

[0001] The present invention relates to a grommet
and particularly to a grommet to be assembled into a
wiring harness to be arranged in an automotive vehicle
and mounted in a through hole formed in a body panel
to protect the wiring harness and make a portion where
the wiring harness is introduced into the through hole
waterproof, dustproof and soundproof.

[0002] Conventionally, a grommet has been mounted
on a wiring harness to be arranged from an engine com-
partment to a passenger compartment of an automotive
vehicle and mounted in a through hole formed in a body
panel partitioning the engine compartment and the pas-
senger compartment to protect the wiring harness intro-
duced into the through hole and protect the passenger
compartment from entrance of water, dust and sound
from the engine compartment.

[0003] Asagrommet of this type is known a so-called
"one-motion grommet" which is provided at its outer pe-
riphery with a body locking recess to be engaged with
the surrounding edge of a through hole of a body panel
only by pushing the grommet into the through hole in
one direction. An advantage of the one-motion grommet
is a good mountability. For example, a one-motion grom-
met shown in FIG. 10 is disclosed in Japanese Unex-
amined Utility Model Publication No. 4-40823.

[0004] The grommet 1 is such that a widened tube
portion 4 is provided between small-diameter tube por-
tions 2, 3 at its opposite sides, a body locking recess 5
is formed in the outer circumferential surface of the wid-
ened tube portion 4, and a cut-away portion 6 is formed
at the radially inner side of the body locking recess.
[0005] The grommet 1 is pushed in a direction of ar-
row Q from an engine compartment (X) side to a pas-
senger compartment (Y) side. At this time, a slanted wall
5a of the body locking recess 5 is deformed inwardly by
the presence of the cut-away portion 6, thereby enabled
to pass through a through hole 9 formed in a body panel
8. The slanted wall 5a is restored to its original shape
after passing through the through hole 9, so that the
body panel 8 is locked between the slanted wall 5a and
an other side wall 5b.

[0006] In the above grommet 1, the cut-away portion
6 extends from an opening 6a beyond a position radially
inwardly of the body locking recess 5 in order to facilitate
the deformation of the slanted wall 5a while the grommet
1 is being pushed into the through hole 9, and is bent
radially outwardly beyond that position, so that a back
end 6b of the cut-away portion 6 reaches substantially
the same position as a groove bottom surface 5c of the
body locking recess 5.

[0007] However, if the cut-away portion 6 is formed as
above, the slanted wall 5a is likely to be deformed out-
wardly when the body panel 8 is brought into contact
with an outer circumferential surface 4a of the widened
portion 4 where the back end 6b of the cut-away portion
6 is located since a base portion of the slanted wall 5a
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is thinner at its outer circumferential side than at its inner
circumferential side. If the slanted wall 5a is deformed
outwardly instead of inwardly, it comes into abutment
against a wall surface 8a of the body panel 8 at a side
from which the grommet 1 is pushed as shown in FIG.
4(B), making it difficult to insert the grommet 1 into the
through hole 9. In other words, the presence of the cut-
away portion 6 formed to facilitate the inward deforma-
tion of the slanted wall 5a causes the slanted wall 5a to
be deformed outwardly which is a direction opposite
from the desired direction. This results in a reduced op-
erability of inserting the grommet 1 into the through hole
9 and a larger required insertion force.

[0008] Further, in the case that the through hole of the
body panel is oblong, the cut-away portion 6 is large
along a longer axis while being small along a shorter
axis since the small-diameter tube portion 3 is usually
circular. If the cut-away portion becomes excessively
large along the longer axis, the surrounding wall where
the body locking recess is formed enters the cut-away
portion, with the result that the body locking recess may
pass through the through hole.

[0009] Ifthe cut-away portion is formed inside the side
wall of the body locking recess to facilitate the inward
deformation of the side wall of the recess, the side wall
may be excessively inclined inwardly to cause the body
locking recess to pass through the through hole, not only
in the case that the grommet is pushed into the through
hole of the body panel, but also in the case that it is
pulled therethrough, further not only in the case that the
through hole is oblong and the widened tube portion
formed with the body locking recess is circular, but also
in the case that the through hole and the widened tube
portion are both circular.

[0010] In view of the above problems, an object of the
present invention is to improve a mountablity of a grom-
met by causing a side wall of a body locking recess to
be easily and securely deformed inwardly during inser-
tion of a grommet into a through hole formed in a body
panel.

[0011] This objectis solved according to the invention
by a grommet according to claim 1. Preferred embodi-
ments of the invention are subject of the dependent
claims.

[0012] According to the invention, there is provided a
grommet which is insertable into a through hole formed
in a body panel in one direction to be engaged with the
through hole while being mounted on a wiring harness,
comprising:

a first small-diameter tube portion and a second
small-diameter tube portion provided at the oppo-
site sides of the grommet with respect to longitudi-
nal direction,

a widened tube portion provided between the first
and second small-diameter tube portions,

a cut-away portion which is substantially continuous
with the second small-diameter tube portion, there-



3 EP 1 193 436 A1 4

by branching the widened tube portion into an outer
tube and an inner tube substantially continuous with
the second small-diameter tube portion, and

a body locking recess defined in the outer tube, the
body locking recess being located more backward
than a forward end position of the cut-away portion
along the longitudinal direction of the grommet,

wherein the forward end position of the cut-away
portion is located more radially inwardly than a bottom
portion of the body locking recess, so that when the body
panel is brought into contact with the portion of the outer
tube at an insertion side while the grommet is being
pushed into the through hole formed in the body panel,
at least a portion of the outer tube is deformed toward
the cut-away portion.
[0013] According to a preferred embodiment of the in-
vention, the cut-away portion is formed to extend for-
ward from the rear end surface of the widened tube por-
tion
[0014] Preferably, the body locking recess is defined
by a slanted wall and a substantially radial wall which
project from the outer circumferential surface of a por-
tion of the outer tube.
[0015] Most preferably an opening side of the cut-
away portion located radially inwardly of the outer tube,
preferably of a radial wall thereof, has an outer circum-
ferential surface slanted to widen toward an opening
end of the cut-away portion.
[0016] According to a further preferred embodiment
of the invention there is provided a grommet made of a
rubber or elastomer which grommet is insertable into a
through hole formed in a body panel in one direction to
be engaged with the through hole while being mounted
on an automotive wiring harness, comprising:

a first and a second small-diameter tube portions
provided at the opposite sides of the grommet with
respect to longitudinal direction, the first small-di-
ameter tube portion being provided at a front part
with respect to insertion direction into the through
hole,

a widened tube portion provided between the first
and second small-diameter tube portions,

a cut-away portion formed to extend forward from
the rear end surface of the widened tube portion
which is continuous with the second small-diameter
tube portion, thereby branching the widened tube
portion into an outer tube and an inner tube contin-
uous with the second small-diameter tube portion,
and

a body locking recess defined by a slanted wall and
a vertical wall which project from the outer circum-
ferential surface of a portion of the outer tube locat-
ed more backward than the back end of the cut-
away portion while being opposed to each other,

wherein a back end position of the cut-away por-
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tion is located more radially inwardly than the base end
of the slanted wall or the bottom surface of the body lock-
ing recess, an opening side of the cut-away portion lo-
cated radially inwardly of the vertical wall has an outer
circumferential surface slanted to widen toward an
opening end and, when the body panel is brought into
contact with the slanted wall at an insertion side while
the grommet is being pushed into the through hole
formed in the body panel, a surrounding wall is de-
formed toward the cut-away portion.

[0017] Since the base end position of the slanted wall
which comes into contact with the body panel when the
above grommet is pushed into the through hole is locat-
ed more radially outward than the back end of the cut-
away portion, there is no likelihood, unlike the prior art,
that the slanted wall is deformed outwardly to come into
abutment against the body panel. The slanted wall is
deformed inwardly of the cut-away portion, thereby
smoothening the pushing operation.

[0018] Further, when the slanted wall is deformed to-
ward the inner side of the cut-away portion, the outer
tube having the slanted wall formed thereon can be eas-
ily deformed toward the cut-away portion since the
opening side of the cut-away portion is widened. There-
fore, the one-motion grommet can be mounted on the
body panel with a small insertion force.

[0019] Preferably, the base end of the slanted wall on
the outer tube branched by the cut-away portion is thick-
er than a portion of the inner tube substantially contin-
uous with the second small-diameter tube portion, so
that the inner tube is first deformed to deform the outer
tube inwardly when the body panel is brought into con-
tact with the slanted wall projecting from the outer tube.
[0020] If the outer tube at the base end of the slanted
wall is thicker than the inner tube, a pushing force first
acts on the thinner inner tube to thereby deform the inner
tube when the body panel comes into abutment against
the slanted wall to push it.

[0021] Further preferably, a portion of the inner tube
branched by the cut-away portion and continuous with
the second small-diameter tube portion is made thinner
than a base portion thereof branched from the outer
tube. Thus, when the body panel is brought into contact
with the slanted wall of the body locking recess, the thin-
ner portion of the inner tube is first longitudinally pushed
thereby causing the thicker base portion to deform in a
direction toward the center of the inner tube or radially
inwardly and to cause the slanted wall of the outer tube
to radially inwardly deform about the back end of the
cut-away portion.

[0022] According to still a further preferred embodi-
ment, the grommet further comprises:

an inclination preventing projection formed on the
outer circumferential surface of the inner tube along
longitudinal direction to prevent the outer tube from
inclining.
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[0023] Thus, according to a preferred embodiment of
the invention, there is provided a grommet made of a
rubber or elastomer which grommet is insertable into a
through hole formed in a body panel to be engaged with
the through hole while being mounted on an automotive
wiring harness, comprising:

a first and a second small-diameter tube portions
provided at the opposite sides of the grommet with
respect to longitudinal direction,

a widened tube portion provided between the first
and second small-diameter tube portions, the wid-
ened tube portion being provided with a cut-away
portion extending from an end surface thereof to-
ward the second small-diameter tube portion, there-
by being branched into an outer tube and an inner
tube continuous with the second small-diameter
tube portion,

a body locking recess defined by a slanted wall and
a vertical wall which project from the outer circum-
ferential surface of the outer tube while being op-
posed to each other, wherein a base end position
of the slanted wall is located more radially outward
than a back end of the cut-away portion, and an
opening side of the cut-away portion located radially
inwardly of the vertical wall has an outer circumfer-
ential surface slanted to widen toward an opening
end, and

an inclination preventing projection formed on the
outer circumferential surface of the inner tube along
longitudinal direction to prevent the outer tube from
inclining.

[0024] Since the base end position of the slanted wall
to be brought into contact with the body panel is located
more radially outward than the back end of the cut-away
portion in the above grommet, the slanted wall is, unlike
the prior art, deformed toward the inner side of the cut-
away portion without being deformed outwardly to con-
tact the body panel. Thus, a pushing operation can be
smoothly performed.

[0025] Further, when the slanted wall is deformed to-
ward the inner side of the cut-away portion, the outer
tube formed with the slanted wall can be easily de-
formed toward the cut-away portion since the opening
side of the cut-away portion is widened.

[0026] Therefore, the one-motion grommet can be
mounted on the body panel with a small insertion force.
[0027] As described above, the grommet can be in-
troduced through the through hole of the body panel with
a small insertion force by providing the cut-away portion
to facilitate deformation. On the other hand, since the
inclination preventing projection is provided on the outer
circumferential surface of the inner tube of the cut-away
portion, when the outer tube formed with the body lock-
ing recess is inclined toward the cut-away portion, the
outer tube comes into contact with the projection, there-
by preventing the grommet from passing through the
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through hole.

[0028] Preferably, the outer tube of the widened tube
portion has an oblong cross section, the inner tube has
a substantially circular cross section, the inclination pre-
venting projection is provided on an outer circumferen-
tial surface of the inner tube corresponding to a longer
axis side.

[0029] Further preferably, the inclination preventing
projection is provided so that a distance between the
projecting end of the inclination preventing projection
and the inner circumferential surface of the outer tube
is substantially the same as a distance between the out-
er circumferential surface of the inner tube and the inner
circumferential surface of the outer tube at a shorter axis
side.

[0030] In the case that the through hole of the body
panel is oblong, the outer tube of the widened tube por-
tion has an oblong cross section and the inner tube
through which the wiring harness is introduced has a
substantially circular cross section. Thus, a clearance
between the inner tube and the outer tube is widened at
a longer axis side while being narrowed at a shorter axis
side.

[0031] Accordingly, the inclination preventing projec-
tion is provided on the outer circumferential surface of
the inner tube at the longer axis side, so that a distance
between the projecting end of the inclination preventing
projection and the inner circumferential surface of the
outer tube is substantially the same as a distance be-
tween the outer circumferential surface of the inner tube
and the inner circumferential surface of the outer tube
at the shorter axis side.

[0032] As described above, in the case that the wid-
ened tube portion of the grommet is oblong, the space
of the cut-away portion at the longer axis side is large.
However, since the projection is provided on the outer
circumferential surface of the inner tube at the longer
axis side, a degree of deformation of the outer tube is
restricted by the projection when the outer tube formed
with the body locking recess is deformed toward the cut-
away portion, thereby preventing an occurrence of an
undesirable event where the body locking recess is ex-
cessively deformed inwardly to pass through the
through hole of the body panel.

[0033] Most preferably, the inclination preventing pro-
jection projects a longer distance at the opening end
side of the cut-away portion.

[0034] Since the inward inclination of the outer tube
is restricted, the projecting distance of the projection is
made larger at a portion corresponding to an outwardly
widened portion of the outer tube.

[0035] These and other objects, features and advan-
tages of the present invention will become more appar-
ent upon reading of the following detailed description of
preferred embodiments and accompanying drawings. It
should be understood that even though embodiments
are separately described, single features thereof may
be combined to additional embodiments.
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FIG. 1 is a section of a grommet according to a first
embodiment of the invention,

FIG. 2 is a section showing a mounted state of the
grommet on a body panel,

FIGS. 3(A) and 3(B) are enlarged sections showing
an essential portion of the grommet,

FIG. 4 is a section of a grommet according to a sec-
ond embodiment of the invention,

FIG. 5 is a right side view of the grommet,

FIG. 6 is a section along llI-Ill of FIG. 5,

FIGS. 7(A) and 7(B) are enlarged sections showing
a portion of the grommet,

FIG. 8 is a section showing a mounted state of the
grommet on a body panel,

FIG. 9 is a right side view of a grommet according
to a third embodiment of the invention, and

FIGS. 10(A) and 10(B) are sections showing a prior
art grommet.

[0036] Hereinafter, afirst preferred embodiment of the
present invention is described with reference to the ac-
companying FIGS. 1 to 3.

[0037] As shown in FIG. 1, a grommet 10 according
to this embodiment is integrally or unitarily formed of a
resilient material, e.g. a rubber or elastomer and is such
that a widened tube portion 13 is continuously formed
between first and second small-diameter tube portion
11, 12 which are provided at front and rear sides with
respect to insertion direction Q.

[0038] As shown in FIG. 2, a bundle of wires W of a
wiring harness W/H is or can be introduced or inserted
or fitted into the grommet 10 along a center axis L ex-
tending through the first small-diameter tube portion 11,
the widened tube portion 13 and the second small-di-
ameter tube portion 12, and is or can be fixed preferably
by winding a tape T with the wire bundle W held in close
contact with the inner circumferential surfaces of the first
and second small-diameter tube portions 11, 12. A
sealed sound-insulating space S is provided between
the inner circumferential surface of the widened tube
portion 13 and the wire bundle W.

[0039] The grommet 10 is or can be at least partly
pushed or inserted into the through hole 9 formed in the
body panel 8 in a direction of arrow Q from a first side,
e.g. an engine compartment (X) while being mounted
on the wiring harness W/H, thereby at least partly en-
gaging a body locking recess 16 formed in the outer cir-
cumferential surface of the widened tube portion 13 with
the periphery of the through hole 9 substantially in one
motion.

[0040] The widened tube portion 13 includes a conic
or widening portion 13a which is substantially continu-
ous with the first small-diameter tube portion 11 and then
slanted to widen its diameter, and a large-diameter por-
tion 13b substantially continuous with the conic portion
13a. The large-diameter portion 13b has an inner cir-
cumferential surface 13b-1 whose diameter decreases
toward the second small-diameter tube portion 12 and
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an outer circumferential surface 13b-2 which is slanted
at a relatively small or fine angle to widen its diameter
toward the rear end, i.e. in the form of a substantially
straight tube having substantially the same outer diam-
eter.

[0041] The large-diameter portion 13b is formed with
an annular cut-away portion 15 which is open in a rear
end surface 13b-3 thereof. The large-diameter portion
13bis branched into an outer tube 13c and an inner tube
13d by the cut-away portion 15, and the inner tube 13d
is substantially continuous with the second small-diam-
eter tube portion 12.

[0042] The body locking recess 16 is formed at the
rear part of the outer circumferential surface of the outer
tube 13c as described above. The body locking recess
16 is comprised of a slanted wall 16a projecting from the
outer circumferential surface 13b-2 and slanting in the
same or similar direction or way as the conic portion 13c,
a radial, preferably substantially vertical wall 16b facing
or corresponding to the slanted wall 16a, and a groove
bottom surface 16c formed between the slanted wall
16a and the vertical wall 16b. Accordingly, the groove
bottom surface 16c¢ is located at the position of the outer
circumferential surface 13b-2 of the large-diameter por-
tion 13b (outer circumferential surface of the outer tube
13c). The vertical wall 16b radially projects more than
the slanted wall 16c and has such a large thickness or
projecting portion as to longitudinally reach the rear end
of the outer tube 13c. In other words, the radial wall 16b
has a greater diameter than the outer tube 13c but its
projecting front end has a corresponding longitudinal
position as the rear end of the outer tube 13c along the
direction L.

[0043] An opening side 15a of the cut-away portion
15 located radially inwardly of the vertical wall 16b has
such an outer circumferential surface whose diameter
is gradually widened in radially outward direction and a
substantially straight inner circumferential surface 15a-
2 which is substantially continuous with the outer cir-
cumferential surface of the second small-diameter tube
portion 12, i.e. the opening side 15a has a substantially
trapezoidal cross section. On the other hand, a back or
inner side 15b of the cut-away portion 15 located radially
inwardly of the slanted wall 16a has a straight outer cir-
cumferential surface 15a-1 continuous with the outer cir-
cumferential surface 15a-1 and an inner circumferential
surface 15b-2 slanted in radially outward direction, i.e.
the back side 15b has a substantially triangular cross
section. Thus, The front end P1 of the cut-away portion
15 is located at a position radially more inward than a
portion of the slanted wall 16a of the outer tube 13c so
that the through hole 9 of the body panel 8 may come
into contact with the slanted surface 16a in a position
P2 located radially more outward than the cut-away por-
tion 15 so that the outer tube 13c can easily be deflected
towards the inner tube 13d. In other words, the inner
tube 13d is comprised of a base portion 13d-1 which is
branched off from the outer tube 13c, thick and slanted
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backward, and a thinner portion 13d-2 which horizontal-
ly extends from the leading end of the thicker base por-
tion 13d-1 and is continuos with the second small-diam-
eter tube portion 12.

[0044] Further, unlike the prior art, the back side 15b
or the outer circumferential surface 15b-1 of the cut-
away portion 15 is not slanted in radially outward direc-
tion and is therefore located more radially inwardly than
the groove bottom surface 16¢ of the body locking re-
cess 16 and/or than the position P2.

[0045] A boundary between the opening side 15a and
the back side 15b is preferably located at a position sub-
stantially corresponding to the groove bottom surface
16¢ of the body locking recess 16, and a back end po-
sition P1 of the back side 15b is located more backward
(forard with respect to the insertion direction) than a
base end position P2 of the slanted wall 16a.

[0046] The first small-diameter tube portion 11 is
formed with a pair of large notches 11a which extend
from the front end, whereas the second small-diameter
tube portion 12 is formed with substantially annular ribs
12a on the inner circumferential surface of its portion
continuous with the inner tube 13d of the large-diameter
portion 13b.

[0047] An operation of mounting the grommet 10 thus
constructed on the wiring harness W/H as shown in FIG.
2 and at least partly pushing or inserting it into the
through hole 9 formed in the body panel 8 from the first
side, e.g. the engine compartment (X) to a second side,
e.g. a passenger compartment (Y) is described.
[0048] When the grommet 10 is pushed into the
through hole 9 from the first small-diameter tube portion
11, it can easily pass therethrough until the large-diam-
eter portion 13b is reached since the inner diameter of
the through hole 9 preferably is substantially equal to
the outer diameter of the large-diameter portion 13b.
When the large-diameter portion 13b is reached, the
grommet 10 passes through the through hole 9 while
being held in sliding contact with the inner circumferen-
tial surface of the through hole 9.

[0049] As shown in FIG. 3(B), after the base end P1
of the cut-away portion 15 passes through the through
hole 9, the slanted wall 16a of the body locking recess
16 projecting from the outer circumferential surface of
the outer tube 13c comes into contact with the body pan-
el 8. Although the slanted wall 16a is pushed radially
inwardly, the base portion of the slanted wall 16a is not
easily deformed because being thick, and the thinner
portion 13d-2 of the inner tube 13d is first pushed in in-
sertion direction as indicated by an arrow A in FIG. 3(B).
As a result, the base portion 13d-1 of the inner tube 13d
is deformed radially outwardly or away from the center
of the inner tube 13d as indicated by an arrow B. This
deformation of the inner tube 13d causes the outer tube
13c to pivot in a direction of an arrow C about the back
end P1 of the cut-away portion 15, thereby deforming
the slanted wall 16a and the vertical wall 16b of the body
locking recess 16 to enter the cut-away portion 15. At
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this time, since the opening side 15a of the cut-away
portion 15 is wide, the outer tube 13c is permitted to ra-
dially inwardly deform.

[0050] In this way, since the outer tube 13c is de-
formed inwardly when the slanted wall 16a comes into
contact with the body panel 8, the slanted wall 16a can
easily pass through the through hole 9 with a small in-
sertion force. When the body panel 8 is brought into con-
tact with the slanted wall 16a during passage, the slant-
ed wall 16a passes through the through hole 9 while de-
forming the outer tube 13cinwardly instead of outwardly.
[0051] Upon passing through the through hole 9, the
slanted wall 16a is restored preferably to its substantially
original shape to tightly hold the body panel 8 in coop-
eration with the vertical wall 16b, and the grommet 10
is mounted on the body panel 8 with the inner circum-
ferential surface of the through hole 9 preferably held
substantially in contact with the groove bottom surface
16¢c.

[0052] Thus, the grommet 10 can be locked by one
pushing motion in one direction Q from the engine com-
partment (X) while being inserted into the through hole
9 formed in the body panel 8.

[0053] As is clear from the above description, the po-
sition of the cut-away portion is set more radially inward
than the base end position of the slanted wall to be de-
formed inwardly upon coming into contact with the body
panel in the grommet according to the presentinvention.
Thus, the slanted wall never fails to be deformed toward
the inner side of the cut-away, with the result that the
grommet pushing operation can be smoothly performed
with a small insertion force.

[0054] Further, since the cut-away portion is widened
at its opening side, the outer tube provided with the
slanted wall and the vertical wall forming the body lock-
ing recess can be easily deformed toward the cut-away
portion. Therefore, the insertion force required to mount
the grommet can be further reduced.

[0055] Hereinafter, a second preferred embodiment
of the present invention is described with reference to
FIGS. 4 to 8, wherein same or similar parts are denoted
with same or similar reference numerals as in the first
embodiment.

[0056] As shown in FIG. 4, a grommet 10 according
to a second embodiment is integrally or unitarily formed
of a resilient material, e.g. a rubber or elastomer and is
such that a widened tube portion 13 is continuously
formed between first and second small-diameter tube
portion 11, 12 which are provided at front and rear sides
with respect to insertion direction. Since a through hole
formed in a body panel to be engaged with the grommet
10 is oblong, the widened tube portion 13 is also oblong.
[0057] Accordingly, since the inner tube 13d is circular
and the outer tube 13c is oblong, clearances of the cut-
away portion 15 at opposite sides 15x along a longer
axis are larger while clearances thereof at opposite
sides 15y along a shorter axis are small.

[0058] In order to substantially equal a dimension of
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the clearances at the longer axis side to a dimension D
of the clearances at the shorter axis side, a pair of pro-
jections are formed on the outer circumferential surface
of the inner tube 13d (i.e. the inner circumferential sur-
face of the cut-away portion 15) along the substantially
entire length in longitudinal direction from the back end
to the opening end of the cut-away portion 15. In other
words, a distance E between the projecting end of the
projection 20 and the inner circumferential surface of the
outer tube 13c is made substantially equal to the dimen-
sion D (D = E). Further, the projecting distance of the
projections 20 is larger at the opening side, so that the
clearances E between the projections 20 and the out-
wardly widening outer tube can be a specified value or
lower.

[0059] The dimensions D, E of the clearances are set
such that the outer diameter of the vertical wall 16b is
larger than the inner diameter of the through hole 9 of
the body panel 8 so as to make it impossible for the ver-
tical wall 16b to pass through the through hole 9 even
at the time of a maximum deformation where the outer
tube 13c is inclined toward the cut-away portion 15 to
contact the outer circumferential surface of the inner
tube 13d at the shorter axis side while contacting the
projecting ends of the projections 20 at the longer axis
side.

[0060] An operation of mounting the grommet 10 ac-
cording to the second embodiment is similar to that of
the first embodiment. Thus, an operation of mounting
the grommet 10 thus constructed on the wiring harness
WI/H as shown in FIG. 8 and pushing it into the through
hole 9 formed in the body panel 8 from the engine com-
partment (X) to a passenger compartment (Y) is de-
scribed.

[0061] In addition, when the body panel 8 touches the
slanted wall 16a during the above passage, the inner
tube 13d is first deformed inwardly. When the body pan-
el 8 is brought into contact with the slanted wall 16a with-
out deforming the outer tube 13c outwardly, the outer
tube 13c never fails to be deformed inwardly so that the
slanted wall 16a passes through the through hole 9.
[0062] Furthermore, when the outer tube 13c is de-
formed to incline toward the cut-away portion 15, its de-
formation is restricted by the projections 20 although the
clearances at the longer axis side are large. A degree
of deformation of the outer tube 13c in contact with the
projections 20 is substantially the same as a maximum
degree of deformation thereof at the shorter axis side.
Even if the outer tube 13c is maximally deformed to con-
tact the projections 20, the vertical wall 16b does not
pass through the through hole 9 since the outer diameter
thereof is larger than the inner diameter of the through
hole 9. As a result, the vertical wall 16b can be brought
into contact with a wall surface 9a at the insertion side.
[0063] Upon passing through the through hole 9, the
slanted wall 16a is restored to its original shape to tightly
hold the body panel 8 in cooperation with the vertical
wall 16b, and the grommet 10 is mounted on the body
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panel 8 with the inner circumferential surface of the
through hole 9 held in contact with the groove bottom
surface 16c¢.

[0064] Thus, the grommet 10 can be locked by one
pushing motion in one direction Q from the engine com-
partment (X) while being inserted into the through hole
9 formed in the body panel 8.

[0065] It should be noted that the grommet 10 func-
tions in the same manner in the case of being pulled
from the passenger compartment.

[0066] FIG. 9 shows a grommet 10" according to a
third embodiment. In order to conform to a case where
the through hole of the body panel is circular (right cir-
cular), the widened tube portion 13 is circular ring-
shaped and the outer tube 13c has a circular cross sec-
tion. Although a clearance between the inner tube 13c
having a circular cross section and the outer tube 13c
which face each other with the cut-away portion 15 pro-
vided therebetween is same over the entire circumfer-
ence, an inclination preventing projection 20 is provided
on the outer circumferential surface of the inner tube 13d
over the entire circumference.

[0067] The above construction can securely prevent
the outer tube 13c from passing through the through
hole by being excessively inclined inwardly during the
insertion of the grommet into the through hole.

[0068] Asis clear from the above description and sim-
ilar to the first embodiment, the position of the cut-away
portion is set more radially inward than the base end
position of the slanted wall to be deformed inwardly up-
on coming into contact with the body panel in the grom-
met according to the present invention. Thus, the slant-
ed wall never fails to be deformed toward the inner side
of the cut-away, with the result that the grommet pushing
or pulling operation can be smoothly performed with a
small insertion force.

[0069] Further, since the cut-away portion is widened
at its opening side, the outer tube provided with the
slanted wall and the vertical wall forming the body lock-
ing recess can be easily deformed toward the cut-away
portion. Therefore, the insertion force required to mount
the grommet can be further reduced.

[0070] Further, in the case that the outer tube of the
widened tube portion is excessively inclined due to the
presence of the cut-away portion, the contact of the pro-
jection therewith prevents the grommet from passing
through the through hole of the body panel. Particularly,
even if the through hole of the body panel is oblong to
make the cut-away portion of the grommet oblong and
make clearances between the cut-away portion and the
outer tube at the longer axis side larger, the outer tube
from which the body locking recess is projecting is pre-
vented from inclining since the projections are provided
on the inner tube. Therefore, an undesirable event
where the grommet passes through the through hole
without being able to engage the body panel formed with
the body locking recess can be prevented from occur-
ring.
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LIST OF REFERENCE NUMERALS

[0071]

8 body panel

9 through hole

10 grommet

11 first small-diameter tube portion
12 second small-diameter tube portion
13 widened tube portion

13a conic portion

13b large-diameter portion

13c outer tube

13d inner tube

15 cut-away portion

15a opening side

15b back side

16 body locking recess

16a slanted wall

16b vertical wall

W/H  wiring harness

w wire bundle

Claims

1. A grommet (10; 10") which is insertable into a

through hole (9) formed in a body panel (8) in one
direction (Q) to be engaged with the through hole
(9) while being mounted on a wiring harness (W/H),
comprising:

a first small-diameter tube portion (11) and a
second small-diameter tube portion (12) pro-
vided at the opposite sides of the grommet (10;
10") with respect to longitudinal direction,

a widened tube portion (13) provided between
the first and second small-diameter tube por-
tions (11, 12),

a cut-away portion (15) which is substantially
continuous with the second small-diameter
tube portion (12), thereby branching the wid-
ened tube portion (13) into an outer tube (13c)
and an inner tube (13d) substantially continu-
ous with the second small-diameter tube por-
tion (12), and

a body locking recess (16) defined in the outer
tube (13c), the body locking recess (16) being
located more backward than a forward end po-
sition (P1) of the cut-away portion (15) along
the longitudinal direction of the grommet (10;
10),

wherein the forward end position (P1) of the
cut-away portion (15) is located more radially in-
wardly than a bottom portion (16c) of the body lock-
ing recess (16), so that when the body panel (8) is
brought into contact with the portion (16c¢) of the out-

10

15

20

25

30

35

40

45

50

55

er tube (13c) at an insertion side while the grommet
(10; 10") is being pushed into the through hole (9)
formed in the body panel (8), at least a portion of
the outer tube (13c) is deformed toward the cut-
away portion (15).

A grommet according to claim 1, wherein the cut-
away portion (15) is formed to extend forward from
the rear end surface (13b-3) of the widened tube
portion (13)

A grommet according to one or more of the preced-
ing claims, wherein the body locking recess (16) is
defined by a slanted wall (16a) and a substantially
radial wall (16b) which project from the outer cir-
cumferential surface (13b-2) of a portion of the outer
tube (13c).

A grommet according to one or more of the preced-
ing claims, wherein an opening side (15a) of the cut-
away portion (15) located radially inwardly of the
outer tube (13c), preferably of a radial wall (16b)
thereof, has an outer circumferential surface (15a-
1) slanted to widen toward an opening end of the
cut-away portion (15).

A grommet according to one or more of the preced-
ing claims, wherein a portion (13d-2) of the inner
tube (13d) branched by the cut-away portion (15)
and continuous with the second small-diameter
tube portion (12) is made thinner than a base por-
tion (13d-1) thereof branched from the outer tube
(13c).

A grommet according to one or more of the preced-
ing claims, further comprising:

an inclination preventing projection (20) formed
on the outer circumferential surface of the inner
tube (13d) along longitudinal direction to pre-
vent the outer tube (13c) from inclining.

A grommet according to claim 6, wherein the outer
tube (13c) of the widened tube portion (13) has an
oblong cross section, the inner tube (13d) has a
substantially circular cross section, the inclination
preventing projection (20) is provided on an outer
circumferential surface of the inner tube (13d) cor-
responding to a longer axis side.

A grommet according to claim 7, wherein the incli-
nation preventing projection (20) is provided so that
a distance (D) between the projecting end of the in-
clination preventing projection (20) and the inner
circumferential surface of the outer tube (13c) is
substantially the same as a distance (E) between
the outer circumferential surface of the inner tube
(13d) and the inner circumferential surface of the
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outer tube (13c) at a shorter axis side.

A grommet according to one or more of the preced-
ing claims 6 to 8, wherein the inclination preventing
projection (20) projects a longer distance at the
opening end side (15a) of the cut-away portion (15).
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